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(54) SPHERIC POROUS SILICA OR SILICA/METAL COMPOSITE PAETICUitAND M ETHOD FOR 
MAN! JFA<rrU f y N<) THE SAME 

PROBLEM TO BE SOLVED: To provide spheric porous silfea or sllieii/metal eonnx^he particles 
exposed &y #eciSe?c:fomj:ufe; having OA. to 500 pi particle size, mid $\m&l&\iMly I xphedcity obtained 
by a. circmredKde method, and shewing an X-ray difactkm peak from 1 to 5" (or (Ctr-Ka) and a ra&Ki&urn 
pon> votes ai a pore die-aeter from 15 to 40 &ang,st; , md to provide , a iaeihod for wnufectunii.^ the 



)LUTTON-: The spfeeHC: pprous silica or sniea/metal composite particles are oftt&irisd: by fcddtog; w&tfcr or 
an acidic aqueous aolutbu while ^imng to & lYMture liquid containing ;a wat^r-nnsorbte organic sdwsx, 
aikylam&es and dilutes or a combination of silicates a&d metal /salts soluble with the water- miadble 
organic solvent to produce a siiica-ajfevlam product., growing the product into spheric 

part totes, and removing the dkyhmunes in the spheric part iel&s. 
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QIMMS 



l£3mi\ I j 'Tte' Manulatitura: hpproaeh. of the sphedbial porosity silica whiefi &drfs -ft&t&r oraqueoav adds 
tinder --stfetag intb nbixed liquor Including the combination of a water mispibiMty organic solvent aikytaahne 
and ;si!fcate eater .or .^iikat^;esier: } ,^d & metal' salt aiaitabie to a water vfilxcifeility organic solvent, and. is 
<mrmt*rimd by growing -up the -difca*a!kytoma c&mpound product- to generate into a .^erical parties, 
and removing the .alkylMiine in. a spherical particle thru/or a silica metal complex panUoka 
[Claen 2] the : -marafeture approach according to claim 1 that' U expresses polyvalent, metal among following, 
type 8102 and iMOm / 2 typos, m H the valence of p^^^t-s^^ and a spherical ponvMy silica tiiru.&r 
a/sihea metal camples particle are characterised by n .having the eheahoai presentation. It is [ presentation j 
0.1 er icas nuraber containing zero and whlehfe borne out, of an<i exposed, 

[Claim 3j The manatbetnro approaolv accor-ding to (Mm 1 or 2 characterized by having' the particle diameter 
a spherical porosity ^hicact hru/'or whose silica metal complex particle are 0.1 thru/or 500 ahcrcnieters. 
[Claim 4] The Tnanufectura approach given Sri okihn i thru/or any of 3 they arc. [ which is characterized, hy 
using silicate ester and tUk^fehriM By the mole ratio of 1:0.1 thru/or 1:0.8 j 

[Claim 5:1 The manufaetare:: approach given m olMni 1 thru/or any of 4: they are. [ which is characterized by 
mm ^ water mfedbilify orcariie solvent, per ./ 0,05 •/• one mol, of slieate: ester thra/or in the amount of ten 
molsj 

iJQhim B; j l^htr n^nufeotnro approach given in claim 1 thru/or any or 5 they are, L which is eh^ract en zed by 
adding water per / 20 / one \yi6l of silicate ester thru/or in the amount of 100 rrxols j 
[Claim ?];r.he m^iufectm^ approach: given in claim 1 fhrn/of any oof 6 they am. [ which: is chsxacteri^ed by 
asing an acid in the amount of 0. 15 mob or. less per .one. mol of silicate ester j 

rC'tena Bj 1 Tie rnanalnctare approach given in claim 1 thm/or any of 7 they are. [ which Is charaotenzed by 
a water misdhillty organic solvent being alcohol of univalent, thfa/or many j 

[Claim 91 The m wufkctnre approach given in claim I. thm/or any of 8 silica.^ .ester k m. a. carbon mmiber< 
[ which is characterised by "being silicate : es:U*r of the ■■alcohol- of 1 thrn/or 4 1 

tChm 103 M expresses ooiyvaient aiotaramon^tfollowirig type SI02 and tMQ.m / 2 types, and hi lathe 
valence of polyvalent metal n as the spherical porosity silica thru/or silica metal complex particle winch is 
0,1 or less mUaber ooraainlag &eto and which comes out and has the ehemica! preseinatlbn expressed. The 
sphericity for which is h) the range whose part leie size is 0,1 thru/or 500 micronielers, and k asked by the 
circumscribed circle method is parenchyma top 1, The spherical porosity silica thru/or silica rmml complex 
particle characterized by having an X diitraction peak at an angle of hliiractaai 1 thru/or -5 tlates CCu" 
Kalpha), :and Imvmg the nvaximal valno of pore vohnae In a pole diameter 15 thra/or 40A. 
[Claim 1 1 j The .spherical; porosity ;sdioa. according to claim 10 thru/or silica meialcompiex pamole 
characterised by lor said spherical particle seeing; with a scar ming eiectron adcroscope photograph, and 
ootiaisting -of a. parenehyme top mo^r>disperse particle, 

[Claim 12] Tile- catalyst or catalyst snoport characterised by consisting of a sphericai porosity silica 
according to claim 10 or 1 1 thru/or a silica metal. coTaplex particim 

[Claim 18] The deodorant oharaoterized by consisting of a spherioar porosity silica according to claim 10 or 
1 1 thrn/or a- silica metai complex particle. 

[Claim 14] The gas conditioning agent :clamacterize?i ..by con^isticg of a spherical porosity silica acoording to 
claim 10 or I I thrn/or a silica metal oompiox particle. 
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DETAILED DESGRIF^TION 



(Petahed Description af ins invention] 
[0001] 

[field eCthe Indention] This inventiofnr^iatns to a : spherical porosity allien thru/or a. silica: metal complex 
particle, and it^-nvauid^£iu^:-ajp.pra^ah, AMfcon-^lko3dde:'is-used more tor a detail as sllic&le ester. And Ti 
which; txms the nietal salt which, dissolved into tho alcoholic solution of the silica dissolved kind to generate 
ana a sdiea diss-aved kind, and a water miscibmty organic soiveru as a raw STiatefial, In the solution phase 
which contains auanataneoosly one kind or ' phitiility of various metal dissolved kinds, such as Zt\ Umumixu 
Fe :1 -2x% Cr\ Ivin, Co> Cru niofceh V, and So The spherical porosity silica metal complex particle which 
cootams the spherical porosity silica panicle of diameter micron order, or one or more 'kinds besides Si .of 
metallic elements while It has the pore mrwmd regularly based on the order organisation, potency of 
alky lamina > h "is tha ir^anrifacturing method and is related: with the spherical porosity silica which was suitable: 
for tile: ingredient Useful to industry and environmental protection etc.. as a catalyst for decomposition 
fara/or a siHea metal complex particle .and its manaiactnncg method at. adsorption / separation pan. of a 
shape selectivity catalyst, adsorption, separation and the conservative : of useltd ion and a mafecuks, and a 
harmful, ion and a molecule, 
[00021 

description. : of the Idler Art j Porous body MCM-4-I and the synthesis method which earned oat the 
regulation array are- taspeouffly mertooncd as discovery with the 2-iOnm meso hole: exciting to the shape of a 
honeycomb aonopneed in the Nature paper in the -..history of roam development in 1992. "Since the discovery <: 
research of meso pore foam has been, accelerated at a stretch, ana the, application to the eiathraie 
compound which has the light which used the regulation array of the fectionai molecule in a. iccse hole only 
as a. catalyst based on oioiecnle sieve nature, the MAC, and an electric function: has also been coocidercd. 
Furthermore, recently, deyelopment of the aieso foani of not only.the regularity ofa.meao hole but the 
shape of fibrous and the globular shape which cors trolled the macro .gastaic-of centimeter size from, the 
micron, a hollow globular shape, tabular, or a thin film attracts attention, 

[OOC33] Many researches are reported about the sphoricai porosity .silica, enncemmg this invention. For 
example; 

(1) Schaoht, $/; Hue, Q,; -Vpigt»M^tin J':G>, ..Stueky, GJX; To "Scienco, I99o ; 273, and 768/, such as 
S.chu h and h\ h the CTA8 0 ety] name^ykins^nhau bromide) water solutbn wbi: h added the hydros hlorie 
acid, in case the tetraethyi ait .silicate (TE©S) containing :■«= mesltyicno is dropped, the hollow ~Hfee spherical 
ooroalty sua;e particle of micron order gonerates by control! lug agitating speed, (2) Boo, Qn: Fang, Jn 
Seised, Pn To ^CheijnMaua-,.1997, 9, and 14/, such as Stncky and CUT If tetmlruthyl aitnimeate (TBOS) 
is added and stirred at G TAB in wat^r and the solution which added NaOH etc., a spherical silica porous 
body with a panicle -size of .0i.I-2mm is producible. By this approach, transition metals, such as Che Co, Tl 
Zi\ and V, can he introduced, into a silica frmne >: (3) Gran, M,; Lauer, L; To *Ady. Mat or. 1997, 9t and 254,", 
such as linger and KJv. By adding TEGS, adding cation mold surraetant water solvations, such m; ("TAB, to 
aqneoua ammonifa / ethane! mixed solution, and stirring them That a 0v4"d7h"i.vucroaictor spherical particle 
is obtained; (45 Tang, Bn Vo-vk, Gr< Coombs Sokoiov, L; To /TlatcrXTienr 1998, 8, and 743c , such as 
Osin and (TAX By controlling the mixed, rate of CTAG oanyl trhnethylemmoehira chloride), "FEuS, and a 
iow-concenu-atbn hydrodnorkr-aaid water solution A spherical panicle with a dianiot^r of 1 "10 
adcrotactcrs is compounded in the; bottom of staticcconditions, and 80 negroes C and seven - ten days, Co) 
Qi, Ln M.a> I; Cheng, IT; To ^ChenuMater,I998, W> and 1623T, sucha^ Zhao and Z, By hydrojy^ng 
TECS under stntiC: conditions: in the ipw-epnceixfemtioa hydrochbrio^dtl water solution in which the mixed 
sorihetant of CTAB and the doca othyloee glycol MONOHBKISAD'EShilRU airier CC16EOiQ) was dissolved 



Producing a spherical silica meso porous body with a diameter of 2-6 micrometers, (6) Lin, rLR; Cheng, 
Y,R>; To hem. Mater. 1998, 10 ? 3772/, such as Htm and C,Y. Wteire it added the hutanol to MIRISU ohhl 
trimethvlammoniunr bromide (C14TMAB) and a specific MHcate and 2 phase separation is made them If a 
nydrochkmiemtcid water solution is dropped, the haiiow w hke spherical silica meso porous body which has a. 
special Internal structure with a diameter of 4-6 micrometers will generate. (?) Singh, PrihpTo 
'Tthemriv:<tta9b8 and 10]/, such as Kosuge and K.. When a straight chain oetyl amine is- added stirring In 
the mixed solution of TEOS and a hydroc hi orie~ acid water -solution, with the mixing ratio The spherical 
sinea me^o porous bod)' with a dimsieter L of the shape of the. shape of hollow or a spiral j of 1~6 
micrometers (torn winch llm thickness of a spherical shell differs is compounded., 68) — Boissiere ana CX: 
van dei- Lee and An EI Mansoari and An Larhot and A.; Prouzei and E, etc, to "Chem. Ooinnaai. 1999 
and 2047/ In order to win TEOS with a straight chain uomouio polyo&yethylene and to advance 
condensation of a silica alter adding a hydrochloric acid further. Add a sodium fh.io.ride, it is made to react 
for three days, and a spherical silica meso porous body with a diameter of 10 micrometers or less is 
compounded, (9) Boissiere, €/; Larbot, A.; To "X""hetThMater,2000 } 12, 1937/', such as Proaset and E, 
After dissolving a straight chain nonlonic poiyoxyethykne in a i-iydroohiorie"-aoid water solution and holding 
at 2 degrees C, a specific silicate solution is added and it warms at 20-70 degrees C, Furthermore, in order 
to advance condensation of a silica, add a sodium fluoride, it is made to react, for three days, and 
compounding a spherical silica meso porous body with a. diameter of about 5 micrometers' is indicated, (.10) 
Gains, KW.; Araujo, jdih; Doff, KJ,; Moore, JXL; To /\dvAiater.l999, it and 1452,"; such as Landry 
and CX\ Obtaining [ a spherical silica meso porous body with a diameter of 4-10 micrometers j Is 
indicated by by heating TEOS at 150 degrees C lifter iHhour stirring for 40 nancies in addition to the 
CTAB solution, which dissolved in dilute hydrochloric acid. 

[0004] Moreover, after mixing alkoxysiiane, water, a surtkotsju, and an acid in a publication-number No. 
328558 [ ten to j official report and carrying out the condensation reaction of the aikoxysilarie to % this 
reaction mixture is poured into the organic solvent which added alkali, and after 1 generating a sphericar-hke 
silica / surfnctaiU complex, the ma.nufecio.re approach of a spherical meso porous body h indicated by by 
removing that surtactam from this silica / surikotant complex ejection and after that in this, 
[0005] Furthermore, ties invention person etc, compounded the spherical silica base mean porous body 
which contained the metal component in the mixed liquor of TEOS- and straight chain alkylamine in the same 
procedure by being adding a hydrochloric-acid water solution.* compounding a spherical silica meso porous 
body with a diameter of 5-300 micrometers and producing a mixed sokuion with TEOS further using the 
metal alkoxkle which is In a. solution condition in ordinary tomporature. Moreover, the spherical silica, base 
mean porous body was compounded by dissolving and pre -using a metal salt into straight chain alkyiamme 
or a hydrochioric- aeid water solution* (Patera pending) 
[0006] 

[Problem^) to he Solved by the Invention] Although, some research results are released about composition 
of a spherical porosity silica until now as a hove -men tinned, above-mentioned CU ~ (7) and (10) use 
quart.er.nary aimionina- salt, such as CTAB widen is a. surfectani expensive as a reagent which controls pore 
structure, or they have added other sumctants additionally. Furthermore , if the above <2) is removed,, the 
dimneter of a spherical silica meso porous body is 10 micrometers or less, and deals with only the silica pure 
component further. And the reaction time for producing the organic inorganic nano complex containing the 
surfactant which is the precursor of the spherical porous body which is an. end product will need long 
duration dozens of hours ~ three cays except for the above (.10). Furthermore* when introducing metal 
components other than Si, in order to make the tetraethyl alt, silicate (TEOS) which is silicate ester, and a 
stable homogeneity solution phase form, technical problems, like only the meltable limited metal salt can he 
used are in an expensive metai alkoxl.de or straight chain aLkyi amine* 

[QOOT] Moreover, although it is possible to produce the spherical particle of diameter the order of several 
microns with the sol-gel method which used the metal aikoxide as the start raw materia], it is difficult to 
produce a particle 10 micrometers or more in many cases, and moreover does not have the pore based on 
skeletal structure, but only the porosity resulting from a particle gap is shown. 

[0008] Therefore, this invention aimed at m&mjf&eiuring the spherical porosity silica particle of micron, order 
by using alkyianrme as a control agent of pore structure, and changing the 'mixed rate of reacting matter, 
acidity, and the nond>er of carbon of an alkyi chain to the solution which mixed silicate ester and a water 
miacibiuty organic/solvent hi the very simple system of reaction which added water or aqueous acids. 
Furthermore, the metal salt which dissolved in silicate ester and alcohol is mixed, other metals permute a 



part of 81 : and the spherical porosity silica thru/or silica- metal complex, particle which contains a metallic 
o-xicte etc* out, of a ; frame Is Tnaau&ctar^d, 

mm 

[Means for Solving. the Problem] thislnventioii. persons grow up into a spherical particle the silica- 
dkylarnine compound product which adds water or &quegu& acids under stirnng 5 jmd is generated at mis&$ 
■liquor including the combination of a water mkei'bility organic sol vent, afeianhne and silicate ester or 
silicat e ester : aiid a maud salt meltable to a, water mlseibiiity organic •solvent, as a result of repeating 
reaea.rch whol^K^art^db^ m order to attain the above-mentioned object, and ..the : aianaibc lure approach of 
the spherical porosity silica characterised by removing the alkylamme in a spherical porticje thra/or a silica 
metal complex particle provides.. According to the niariufecture approach of this invention* h silicate acster 
ana alkyiannne are used by the mole rai;Ip of 1:0.1 thru/or. 1:0,8, 2, A water miscibility organic solve at ,is 
used per [ 0.0c j one moi of silicate ester thru/or in the amount of ten moK .3, Water is added per [ 20 ] 
one moi of siliente ester thru/or in the amount of 100 mxM> 4, Using an acid in the amount, of -0,18 inols or 
less per one moi ohslbcete ester, 5, water nnselbuity organic.^olvent^ beiitg alcohol of' univalent thrn/or 
many ao ti being [ & silicate eater / a carbon mmther / silicate ecter of the alcohol of 1 thra/or 4 j ^ 
are deslrabie> According to- this Invention.: it sets to a spherical porosity silica thru/or a silica aietal eoaiplex 
psrtickr a^ahi, U expresses pob^&fent metal among following, type Si 02 and rJvfOm / 2 types, and m .b the 
valence of polyvalent metal, n is the spherical porosity silica thru/or silica metal compm particle which is 
0*1 er less number containing mm ami which comas out and has the chemical . presentation expressed. The 
sphericity for which is in the range ^hose parade si&e is 04 thru/or 500 micrometers, and it asked by the 
circumscribed circle method is pareilchyma top. L The spherical porosity silica thrvi/or since metal complex 
particle, characterized by having an X diirnmiion peak at air angle of diiihnrtkm 1 thru/or 5 Uiii8vV.(C&"- 
Kalpha} : arid having the ninxiaial value of pore volume In a pofe diameter 15 thru/or 40A is elected,, Ac for 
the spherical porosity silica of this invention thrnfor a silica metal complex particle, it Is desirable to see 
with, a. scanning electron microscope photograph and to consist of h parenchyma top monodisperse particle, 
Acedrntag to this invention;, the catalyst, characterised by consisting of above:" mentioned spherical 
porosliy silica thru /or a sUloa metal complex particle or catalyst support, a deodorant, and a gas 
conditioning agent are offered. 
[0010] 

[Embodiment, of the : Invention]; this Inven tion person etc. Is the system of reaction which used tetx^ethyi 
ait, silicate (It may omit ..and may he hereafter called 1'EQS), straight, chain aik^ajaine, and a hydrochloric- 
acid water aolufioru and showed : clearly that thr silica, porous body with a spIr&HIke diameter :of T~b 
micrometers in spherical is compotrndahbt in a hollow-tike list as he described by: (7) of the above- 
mentioned prior art. Furthennore, in the . same system of reaction as the ahove-nientloued (7), it was shown 
that a 5 rihiO-mucron spherical porosity silica thm/<>? a silica metal complex particle are producible by 
changing the addition sequence of reacting matter. 

[001 Ij In the; mannfeptnring method, of the spherical porosity silica of the micron order In: this Invention 
thru/of a silica metal compfex pmtfek An. alkoxide does not need to use an expensive annul alkoxide -except. 
ci --a!ke^ide > using an alkoxide raw materiel as said silicate ester, Generation of the particle of an irregular 
configuration is controlled by adding alcohol to the system of reaction, and a spherical porosity silica 
muferm [ particle size distribution j and bigger is obtained, ft has marked progressmty on ■nanala.cture 
conditions — niece wsier may be able to be substituted for that particle mm is controllable and aeueous 
acids by agitating spend.. 

[001:2] If is the: description that the spherical porosity silica of chic invention thru/or a silica metal comnjos 
particle grow up into a spherical particle the silica-"aikyiamine cdnipound product which adds water or 
aqueous acids under stirring into mixed liquor including t he combination of a water nuseibhity "orpmc 
solvent, aJhylannne ana silicate ester or silicate ester, and a metal salt meltable to a water mmcibility 
organic solvent, and is generated, and removes .and man ufacttsres the alkylamme in a spherical pmtkte 
[0013] according to- the sn&nufeeture approach : of this invention — silicate ester turd alkyiamine — l;()ri 

thru/or I ;0. 8 — desirable the mole ratio of 1:0.2 thru/or 1:0,7— • moreover, a water miscibllity or^nic 

solvent ™ desirable — the akbhol of nnivdeht thru/or mmy ™ per [ 0.05 j one: mot of silicate ester 

or ten mois it mixes in OA thru/or the afnpunt of 3,0 mols preferably. -After that water' Per [ 20 j one moi of 
silleate aster thru/or 100 mote, By adding In the avaouat of 25 thru/or 65 .preferably, and using preferably 
0, IS ntols or le^s per one moi of saicate ester of acids in 0,1.1 or less amount if needed, the sphericity for 
winch it asked by the cirenmscribed :eircje method is parenchyma top h and It s^s with a scanrhng electron 



microscope photograph, m4 a parenchyma top lacnodisperse particle Is obtMa^L Except this range, 
sphericity is not obtained by the .ihing of "parerxhyiaa .tap I by the: particle of an irregular- -pors^jr^tion*. -and. 
the particle which saw rind carried. out mono- dispersion wilhthe seaming electron microscope photograph is 
not ohkm\&d.. (Refer to : dn>:wjng.8 mentioned later) 

[00I4J According to this invention* it sets to a spnericaJ porosity silica thru/ or a sniea metal eoaiplex 
particle aga:hi. th^ Inside of -fi>li^w3iig-:--T.yp^ .SjD"2i" «id xM.Om / 2 types, md M — polyvalent metal — 
do^intbk — Ti ~~ A kind is %xp^$ed. with being: chosen out of ^..gihjminuM, Pe ? %n, Gr» Mn> Gn, Co, 
nkkel, V, Sn y etc, that. it. is fihsa (I I or iels number with which m. is the. vaiorice of polyvalent metal and n 
contains zero — it .is (LOS or less; preferably — it is the spherical /porosity silica thru/or shiest metal 
complex particle which comes out and has the chemical presentation expressed. Or there are 500 
inkronaaers m l thru/or too range of 300 micrometers preferably., paniofe mm ™- QA — Th&- -s^heMdty for- 
which it asked by the circumscribed circle method is parenchyma top L and it is the description to ollfer the 
spherical porosity silica thru/or silica amstal complex particle characterised by having an X dillractbh peak 
at an angle of dihractioo 1 thru/or 5 timm- (Qi-K&phg), and havhig the maximal value of pore volume do. a 
pole diameter 15 thru/or 40A. 

[0015] As a concrete, example of the nmnu&oiaring method of the-. spherical porosity silica particle of this 
irn/eptlon, an outline is shown in .toirg 1 . Based on the order oi^amsatbn mtmcy .of ilm bottom 
alkylannoe of an alcoholic existoi;iea T by adding aqueous ackk in a homogeneity transparence solution; (A) 
with TBOS and a metal dissolved kind A sUioa-aifcytemine compound product generates by the cooperative 
interaction of (ho .ionised alkylaadrp and the metal dissolved kind containing Si (3 in drawing ..l..(8)h The 
spherical particle which has the rnacro gestalt of nacron order generates by this serving as a and a 

primary par Ucio .generating, and earning out panicle growth by the coition between (8) and. a. primary 
[ ftather j particle (CX The end product obtained by removing an organic component by processing of 
hoaiing etc. will have the regularity of the nncrostmcture, i.e., pore s truer ore, 1 boned hi the phase of (A), 
and mil have order structure, on two different scales at the smm time it presents the shape of a ball of 
aheron order, Moreover, since a spherical particle grows by the collision . of ..a primary particle, (progress, to 
€)) and the spherical porosity silica particle obtained serve as a restoration moid m which the primary 
particle earned out the condensation set from 1 dmwlngi Naka iff}. Furthermore., various metal salts are 
meltable to alcohol: and can produce the spherical porosity silica metal : compter panicle containing Ti, Zr, 
aiuehnunp Fa, Zn 5 Or, Mo, Co, Cu 5 nickel, V, &, etc, Hore/aJcohoi not only promotes srfubiii&atipn of a 
metal salt and TEQS, but is presprnod to be that which is eireetive In speeding op the growth to CO in 
drying 1 from (B) by reducing, the polarity of a solvent, 

[00.16] This nnmihacturiog aiethod has the pore arranged periodically., and It. can aamuiacture It under 
ordinary temperature ordinary pressure for a pole diameter not only to be able to control easily moreover 
but also the precursor of the spherical porosity silica ofaricron order auu! a spherical porosity metal complex 
particle within 80 minutes, Wloreover Pit -becomes controllable [ particle diameter ] with agitating speed, acid 
concentration, or the, addition rate of alcohol 

[0017] DtaWmgJ is the scanning electron : microscope CSEM) photograph of the spherical porosity silica 
particle ((a), (h)} obtained according; to the above-mentioned ntmliifactcring Method, and the spherical 
porosity siikm metal apmpfex particle ((e), (d)} containing aihrmn.unn Drra^S iaX diilractioo drawing _ 
corresponding to (a) - (a) of drawing 2 , and existence of a base echo shows that it is not iFfegukr4ike [ a 
pore aiTuy 1 moreover, the nitrogen adsorption isotherm corresponding to (a) - (d) of drawing 2 in making 

it Is - biorvaOr-Kawa^oe — (e) showed Broadcloth distribution focusing on the average effective 
diameter of i.Snm, and the pore system, distribution curve tor which it asked by law showed that (h; - (d) 
was carrying out sharp distribution the cored :(b)3..2Ioin, (o)l.S5nm : and (d)3.54cm % respectively. 
[0018] The aaamonia teniporatnre^rogrannned^dosorptkai ^ pee trnot ef the snhericd porosity siitca. of this 
bveatlon . thru/or a sl!ie& -netaS complex particle is shown m,driiwing.S Pram the coeSgaratien of e. 
speetn.un :; a. difference is accepted, in: the amount of solid acid by the solid acta list, on the strength with the 
anaai kind to coot aire Although, the amount of ammonia desorption of Pe is very little, the applicatien as a 
catalyse of versatility [ neve / like ahunintae / a function as solid add j is possible -for Cr :; Zrc eon 
[0019] Since the spherical porosity sidea of this iriventlon thru/or :a silica metal complex particle can also 
adsorb a malpdoron^ : : suhstance : Into the mesc pore which progressed in oxceiienee , it self has a hrnction as a. 
deoderant:. Hommei> it has the siianol group which shows : solid, acid nature lp. a front face: despltn weak, 
reinforceaiera, and basie and:odoroo.s .sahstaneesj such, as ancnonia m'd an -amine, are: cheunsoriaia. 
[(K)2Gj The deorderizai-ea test result to the spherical porosity silica of this invention thru/or the 



trimethylairjine of a silica metal complex partieko an aeeta[dehyde> etbyi taercaptap, and a hydragsn sulfide 
Is shown ki mming S . About the ■mica ntetaleoaiplex particle, the deordori&allen property of all types of 
gas was shown in thfe- Fig; .txhbui the spherical porosity silica for the sample and the eoiiiparfsoh. only 
&§peqMly about the complex particle including the metal kmd with - which the remarkable deordorfeation 
^Ifectiveness was accepted. Sine*?, the spherical porosity silica of ibis invervticxi thru/or a silica itmi&i 
complex particle .6 How high initial adsorption capacity mid saturated adsorption to an odanaive odor 
component except for tbs sriheneal porosity silica particle to a trim.ethy!emlne and .ethyl meroaptatp the 
application as a deodorant is possible; 

10021} The ieerresujt of the photooatajyst ability to an aeetaklehyde Is shown In . dra wpUc:? > This Fog. 
shows that the spherical porosity silica particle of an example 1 doea act have photoeatalyat abiOty, as a 
result of irradiating ultra^nofet raya with a wavelength, of 254pm v More over, .phot.oeataiy.st. ability rsmamable 
in the spj-iorical porosity silica metal complex particle containing Cr of 'ah esatnple 6 wi$s .ac;cepted,,Shice it 
lias the Inithd adsorption capacity and photocatalyst ability which were exeeHent to various gas 
ccn.stati.amts, the spherical porosity silica metal eomplex : particle pftbis htvvtfiim can be used as a 
photoeataiyar tor clearance and disassembly sf Environmental pollution .molecules, such as not only an 
offensive odor component hut NOx- 

[0022] Furthermore, as a reeuit. of measuring the adsorption, kothenn of a steam, adsorption capacity- with 
the spherical porosity silica cf ihis invention thru/or a silica metal complex pemcle remarkable in a pole 
diameter list at the narrow phase counter -pressure of a certain fixed range according to hear-treatmcot 
Pauperarure fes accepted. For example* since the staiidup: of rapid steam adsoiptioa isotherm h accepted in 
the phase eoaeter pressure 0.5 neiphdrhsod ami it. has the amount of adsorption of 430nd (STP) / g. by' 
OiHhS wfen a :$pterical porosity silica particle h heat-treated at 800 degrees C fori, hour, the utilisation 
as a gas conditioning agent is .also possible. 

[0023] A meltable metal salt is shown in the water misefbility organic solvent, the alkylamino and silicate 
ester or silicate : ester -used by this invention, and a water aasdhihiy organic, so^ent. 
[0024] As silicate ester asm silica raw cnuerial used by this • invention, it is 8r-alkoxide,and tetraethyi 
alt.sdieme in mmts Followirig TEOS) Is used that it is possible to ass eetramethyi altrsilicate, tetraethyi 
ait silicate, tatra-lsopropyi .silicate, tetra n-huty! alt, silicate, etc, and prcferahly. 

[0025] An a water miscibility organic solvent, a methanol ethane), propane!, a hutauoh etc., can be need and 
ethane! is used pr^rably , 

[0026] As alkylamtne, straight chadr alkylamtae is desirable, a thing with d id eathen is used, it is 
comparatively cheap, arid the octyl amine vtfuch is In a solution . condition, in ordinary temperature, and a. 
dodeevi amiee are desirable, 

[0O27 j As a metal salt meltable to a water mlseihUity organic solvent all mehahb raetaj salts man he mm 
for alcohol, such as a chloride, a tdtrate, a smiMe, and Its hydrate, 

ftmn] Moreover, as en acid, a hydrochloric acid, a nitric acid, an acetic acid, etc, can be used. 

[0029] while staring in composition of the spherical porosity silica of this invomkm thru/or a silica metal 

complex particle — TEOS alcohol — ft la made to react about 10 to 60 minutes -preferably less than 80 

minutes at a rccantoaiperaturm adding l™a!kytamm;e suhseqoeritly, adding aqne.ons acids alter .15 seconds - 

8 mMxtm, and holding sufficient mim4 stats The mixed mole ratio of a start raw material Is TBOSti- 

aJky}aahnemlcohohc:acld:waier:amtaliIc (dement -1 :0. 1 "0.8:0.05- -10:0-0, 1 5: 20- 1 00:0-0, 1 , 

roOdOl When the mixed mob ratio of a start raw material: is nirthenaore described In a detail, in the case cf 

an octyi amine, it. in TEOS:octy! amme:ethare;d:acld:watcr -1:0.20-0,45: t . .10-2 ,95: 0. Q 30~0* 1 1 (J : 2 S™;63 

preferahlv at composition of a sphericat porosity silica particle, In the case of a dodecyl amine, it is. 

TEOS:dcdcayI anune:ethanohaeid:warcr ^ preferably. 

[0031] Stirring the matai salt which: dissolved in alcohol heforehand, after adding to HiOS, alkylaaane Is 

adceddaiatediatciy- and it; Stirs for i minate to 20 minutes,, aqueous acids are added, eontiniuug stirring 

farther, and it made to react to composition of the spherical porosity silieh metal eovaplex particie which 

eohtalns mmr metahie. elements in a silica matrix about 10 to 80 nvavatec preferably lens than 80 ■nlnutes at 

a msM tenwan-ature, holding sothcieru mixed state. In the case cf an octyl amino, the mixed mole ratio of a 

start raw aattoria! is TEOS^ocfyi aiaine:ethauoh met aide element :acid;water^d::0,20-0.4 

OL(B:8-d>O30:-^ bribe case of a dodecyl amine, it is TBOS; dodecyl abuhe methanol rmetaibe 

e!«nt:add:water-!^ 

[0032] the above — In any case, a solid-state product is separated from the simpcnslon .niter a reaction 
ana.it is made to dry It enough at room temperature -100 degree € in order to remove an organic 



corap^^t fin-&Uy m& to produce & sphenoid, porosity silica thru/or a silica metal oompi^x parlide, It heat- 
treats above 500 degrees C .preferably above 400 degrees C for 1 hour for 2 hours, or more, 
[0033] (%pJicattod Thv spherical porosity silica of this wentiou thru/or a silica -metal comply particle*: are 
used as a: catalyst or catalyst-. support* : =a deodorant, & gas aonaiupiiipgLagent, an adsorbents etca, and can be 
used combining m inorganic adsorbent* an antiinicr.ohial agent , a photoreaeiiou nature ,^<mii-con<Jue.tar > ate. 
according to : an applioaiion. The -spherical porosity silica of this invention thru/or a silica metai- convex 
particle can "foe. easily fabricated m-. the configuration according to an application if needed, by wdI"^fciH>w& 
approaches, siu?h as perforauag axtn^icn granularity, a eyiinder, & pellet type, and in the shape,qf a 
boneyeoaananoreover> the raw matoriai of these various configurations — spreading arid impregnation. — 

kneading — - being- crowded ■ — ct(c it cm also add. As a raw atateriab there arc tiaiber, paper, pla^Uns, 

fiber, inorganic. system exterior and. interior sheathing material. -etc; Moreover, it adds In common coatings 
and, can Use broadly -as a coating with a gas. conditioning lunation. 

[0.Q34] Since the spherical porosity silica thru/or silica met?u complex particle nsed for above-nsehtioned 
this invention according to the class ofollensiv-e odor component can also adsorb a maiodmpn^ :^ibstanne : 
into the mesa pore : which progressed in e^cellenee, useifhas a feietion. as a deodorant. Moreover, R. has the: 
sllanol group which allows solid acid najaxre .to a front face despite : weak; reinforcement , and basic malodoroos 
substances, sued as ammonia and an amine, are ehemisorbed. 

(#0353 When using the spherical porosity silica of this invention thru/or a silica metal complex particle as a 
deodorant, in order to assist trie deodorization force, sepiolite, a palygorskhe, activated carbon, a aeoiite, 
an activated carbon fiber, sepioilte mixing paper, ^iiica gel, the activated clay, an ahaaiiuo a vermkadite s the 
diatom, earth,: *te. may be need together, Moreover, it: can also consider as a synthetic deodorant/combining 
the deodorant which has deodorimtlon nature to other deodorants, for example, a hydrogen /-sulfide, methyl 
mercaptan, ethyl niercaptarc etc.. As a deodorant to combine, synthetic FlROKEI acid magnesium and 
aluminum FIKOKEI acid sine are desirable; 

[0036] Moreover,, as a nhotoreaetion nainre semi-oorsdueXor, titanium oxide, tungstie hmde, a zxm oxide, 
cenum oxide,, atrontienatitanate, a. niobie acid potassium, etc, are mentioned, the -sphericai porosity silica of 
tins invention thru/or the silica metal coo-plex particle 100 weight sectiort ---- receiving — a photo reaction 

natore semi-conductor OA — or 200 weight section a combination can be carried ont> 

[8037] Ihirthermore,; an aetindcrobiai agent can be used 0, 1 thru/ or by carrying out 20 weight .sections 
combination to the spherical porosity silica of this invention thru/or the: silica metal complex particle 1 00 
weight section as an ^tibacierial deodoti^atlon gm conditioning agent, with the hrmkm of antibacterial and 
rieodorixatlon nature. The; sustained-release miimi croMal agent which specificaliy consists of silver system 
inorganic /antimicrobial agents, snchas the ?;eo]ite which supported silver, an. amorphous afunnnosihoate, an 
apatite, a phoaphone-aeld meoi\kmi f silica gel, a calcium silicate f and gass, or benzaikooium chloride- silica 
coniplex is mentioned, 
[Q03SJ 

[Exaaiple] Next, this invention is not landed bv this example although an example explains this invention 
still mora concretely;, in addition, each test method perfbnned ln .the e^np!^. ^:.nerfbpn.ed by the 
Mowing approaciC; 
[0039] (Measuring method) 

f i) Seanrbug electron microscope a j'EOt ISM8300 was: used and it observed by the acceleration voltage of 
IQW, and WDl I mm. 

[0040] (2) Specific anrlsee area and pore: volume distribution : BBLSORP28 made from a Japanese bell was 
used, It asked for the BET specific surface area mom the nitrogen adsorption isotherm which is liquid 
nitrogen tempera tore and was measured, and pore volume distribution, was. analysed by the Horvatlr 
Kawazoe cached, 

[0041] (3) Particle step r it measured with the aperture tube of 200- micro,n meter ■ using- Coulter Mtatisixerd 
made .from the Bee ketann coal tar. 

[0042] (4) Sphericity : the particle periphery c<rr.ifigura:iion (clmmiscribed circle) of the typicahs canning 
electron microscope photograph of a particle was observed and searched for. 

[0043] ($} X , diffraction: -- tire Mgaku make — Rota PEEK ELi-300 were used and it measured, by the. 
source of Cu-K alpha rays, the acceleration voltage of 40k V, and 80mA. 

[0044] (6) Ammonia temperatnre^progmmmed-de^prption spectrum : it measured on. condition that the 
following using the TPD equipment made from a Japanese belh 

Pretreatntent 400 degmes.C,. I -hour vacuum desiring Ammonia adsorption 100 degrees G ; 30 aanutes 



Clearance of physic^" adsorption paj* amn.i?» 180 degrees C TPD measurement 100-600 degrees G } the 
programming rate of 10 degrees C / mm [0045] (7yDeordonzBXkm. trial ; th( : r con.c(mtrat]on change to the.: 
initial com^ritratfoii oH OO ppm of object, gas wm? measured On conditions with a, sample 0, ig and a 
measu^ment chamber volume of 900ml using the gas detector made jrom a gas tech, 
[0046] (8) Photocatalysit ability trial Mining the low pressure mercury lamp, mtr?:ivloiet ..r&ya with a. 
wavelength of 2 Stem wore irradiated at the above-mentioned deordorixatkm testing device, and 
concentration change.: of acetaldehyde gas was measured using the gits detector mado from a gas t ech. 
[00:47] (9) Steam adsorption : BELSORP18 n;iade. : ;from a Japanese hell was used, and the water vapor 
coatee i was calcinated fr&m'ths adsorption isothena measured at 25 degrees C. 

[•9048] (tO) A part tor a chemical coinposhion .analysis silica. CSI02) was measured with hydrofh*orie~aeid 
seoriileauon, arrlmeasared by the 1C!-"A£$ method alter alkali fusion. about aitmdnum 5 :&, Pe } Cr : axetaied 
am and metaled CM) S?L 

[0049] (Example .!) TBOS is stared by BOOrpia, and a hydroehiprid^acid water solution is added alter adding 
othaa.el aao m octyl amine, and It stirs: as it is: for 1 hour, the mole ratio of a mixed soknion ■-- TEOS:caty! 
amine; — ethanoh HQ: — water ~ — It is I:0>:M:idM;CL068;38. Aiter carrying oat a solid-state 
product a exception irpm the suspension :&fter a reaction and. making d dry enough ai 50 degress C f it 
hea& at 600 degrees C for 1 hoar, an organic component h removed, and a spherical porosity sinea particle 
Is produced. The aiediae diasmter of a gener?ition sphorical porosity silica parlkde Li 34,9 .micrometers,, and 
specific surfhee area, shows §S5m2/g, Moreover , an analysis result Is shown in a table 4, 
[0050] (Example 2) TEOS is stared with constant speed, and a hydrochlorie-achi water solution is added 
after adding othanoi and a dodocyl amine, and it stirs as it m for 1 hoar, the mole ratio of a mixed solution - 
- TEC)S;dodeeyj amine: — erhnnot: --■ HCI: — water - — it is 1 : Ch 35 ;0. 87:0,004: 38, After carrying: oat a 
solid-state product a exception from tihe suspension after a paction and making it dry enough at 50 
degrees: O f it heats at 000 degrees C for I hour > an organic component is teniovedy and a- spherical porosity 
silica part ado is produced. Moreover', the spherical porosity siliea particle from which particle siae differs- will 
ha obtained, and if agitating speed Is changed using the mixing ratio of reaeiing and ten as the same, as 
shown in a tahle 1, a median diameter will change with agitating speed, notably, 
[0051] 
[A table 1] 

Rottuioaal frequency (rpm) Median diameter (micrometer) Specific auriace area (m.2/g5 
Example 2-] 400 73d) 91? exs.rn.ples 2-2 500 53,5 927 examples 2-3 800. 32,1 079 ax&mpfes 2 -4 1000 22 A 
984 [0052] (Example 3) After stirring TEOS by SOOrpan adding arroctyi nan ne and stirring ;aher addition. 
A!GI3:.61-!2C} disstdyed xtx ethanoi for 20 minutes* water or a hydrecdnorkr-^dd water sdtutkm. is added, and 

It; stirs ferth^p as it k for I hear. the : mole ratio of a mixed sotatien,— XEO$:octy! amine; et:hanoi; - ■ 

aKnnhmm:HGh — water it is l;0d?4:i;i0;0.023:0 to 0,07:38. After naming eat a solid-stare product, a 
exception from the suspension, after a. reaction aad making, it dry enough at 50 degreds O; it heats at 600 
degrees C for 1 heurran organie component is removed, and a spherical porosity silica metal complex 
particle is produced. Moreover, by this system of reaction, oven if it ehaegas the mixed arole ratio of a 
hyvkechiorkr-achi water' solution, a spherical porosity silica metal complex pamefe is obtained, and a. median, 
diameter*, apeeilte surttee area, etc. are shown in a table 21 
[00531 
[A table 2] 

Mixing oha hvdroefdorie acid Median diameter (micrometer) Speeffie snriaco area 0n2/g) 
Mole-mtio eMpk H 0 (pare water) 38.7 1013 examples >2 0,0007 - 960 exaatpies 3-3 0,007 - 054 
examples 3-4 0,035 33. 3 948 exaa^pies : 3-5 0,07 - 877 [0054] (Example 4) After stiTring IBGS by OOOrpra, 
adding a dedecy! amine and stirring after addition AiCi3,6; : t2C) dissolved in ethaaoi for 3 mfcrites," water is 
added and it stirs hirther as it is for i hour; the mole ratio of a mixed solution • lliCiStdodeeyi aahee: — 

ediaaei:: - a^anihnnn: • water ^ — it is 1:0,34: L IB to L36:(},C)04:38v Alter carrying eat a solid-state 

product a o^ception from the ^■■tsponsien eiier a reaction and making it dry enough; at hO degrees ■€, it 
haats at 800 degrees (1 for t hour, an organic. con^;>oneet is renio^ed, : and a spherical porosity silica ..metal 
complex particle is prodnced. As: shown in a table 3, it turns oat that the mediarr diameter of a ger^eratidn 
sphericai poresiiy siiiea. metal complex part ioie changes with the dii foresees in few raising ratios of ^thanoi 
eetainv. Moreover, arihtnaivsis result is shown in. -a table 4. 
[0055] 
[A table 3] 



Ethanel Median, diameter (micfometer) Specific ayrfaoe area (m2/g) 

a mot -- <i rmxirig ratio examplo ,4-1 U6 16.6 869 examples- 4-2 !<38 KU 902; [00561 (Example 5} After 
during TEDS by BOOrpm, adding tin ooty) amine MdJstirnng after addition dissolved in 

sihanoj for 10 minuter $ hydrochionq-add water solution Is ad:de&:mid it stirs ferihcsr as it is tor I hour. 
Urn mote railo of a mixed solution — - TEOS:ociyi amine; — ethanob — Zr:MCk ~ iv&tar -~ - : - it h 
1:0.35: tl 8:0.017:0.034^38. -After carrying out a solid-state product a :#* exception from the suspension 
after a inaction and making It dry eaough at 50 degrees C, it heata at $00 degrees; G tor 1 hour, an organic 
aonipeiieneis ramaved, and a spherical porosity silica : . met ai complex prntideds produced, Thetmed.kn 
diameter of a generation spherical porosity silica metal complex particle h :nimromeler% and specific 
sitrfece. area is 822m2/g\, Moreover ; an artalysis. result is siiowii m a table 4. 

[00S7j (Example B). After stirring TBQS by OOOrpna adding art eetyl amine and stirring after addition 
CrCi3v-8.B2e dissolvea m etimnoi for 10 miaetes, a hydrechierkr-acid water solution Is added and It st:M 
further as It la for I hour, the mole ratio of a. mixed solution — TEO&octyl amine; eUmool: €r:HQ; - 

- water - it is j;OJ4:LI8:0.0!:0.034:3B< After carding, out a ; solid-state predict a ** exceptloa irom 

the suspension after a reaction and making it dry enough at 50 degrees C, It hears; at BOO degrees C for i 
hour,, an organic component is: reraoved :f and a spherical ppro-sity silica metal coiupka* particle is produced* 
The amdiaa diameter of a. generation spherical porosity -silica, metal complex partible is 39.0 mleroa^etera, 
and specific sunaoe area is 7?4m2/g, Moreover, an analysis result- k shown in a, table 4. 

[0058] (Exaiapm ?) After stirring TECS by GOOrpaa adding m octyi amine md mitmg after addition 
FaC13.6H2D di^sdved in ethanol for 10 mfeates, a hydrochloric- acid water solution is added and it stirs 
further as it is f or 1 hour, the radio ratio of a mixed solution • TEOSroetyl amine: — ethanol: — : Fe:HGI: - 

water ~- ™ it is 1:0.34:1,17:0.01:0-088:38. Altar carrying out a solid-atate product: a ** exception from 
the su«pomdon "after a reaction and, making it dry enough ai 50 degrees C, ii haatmat 600 degrees C ibr 1 
hoar, an organic .component is removed, and a spherical porosity silica metal Complex pallida ie pmdueed. 
Moreover, an analysis result is shown in a table 4. 

[OQoSj (Bxampie 8) TBQS is stirred by 600rpm, and alter adding 2xC!2 dkaoleed In ethanoL after adding an 
ectyl amino and atimng tor 10 imiautes, a Hydreclik5rio-- : aeid water solution la added, and in stirs farther as it 

la for I hour, the mole mm of a mixed aoiulkm " TEO$;ociyi canine; ethanor. — InMCh ~~ water - 

It is i;0V35;i ,18;-O*O2:O.069:3B-- After carrying oat aeoud-siate prbdoot a exception from the suspension 
alter a reaction aed making it dry enough at -SO degrees C> it feats at 600 degrees G ibr 1 hour, an organic 
component. is removed, and a apherical porosity silica imUl complex particle is produced. Moreover, an 
analysis result is shown in a table 4t 

[0 : 060i CBxampte 9) Alter stirring TEDS by 600rpro, adding an oetyi amine and stirring after addition SnCI4 
and m\20 dissolved trr eLha:ao! for 10 auniaey, a liydroehioric-acid water aoietiori h: added and it stirs 
further as it is for 1 hour, the mole ratio of a niixed solution — TEOSroetyl aanne: — ethanoke— SnrBCi: - 

- water - — it is 1 :0. 3:5:1 , ]M*M ;p..034:3S-.- After carrying: out a solid-state product a ** exeeption from 
the suspension aft er a reaction and making it dry enough at 50 degrees C, it teats -at 600 degrees ('for I 
hour, an organic eornpouoni: is removed, and a spherical porosity silica metal complex particle is produced. 
A aao:sn:uito metal complex partial is obtained and a median, diameter, specific sailboa si^ea ? etm are shown 
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100621 (Example . I of a eempariaoa) The do s crip u on : of this rnaaofao taring, method was adding ethanol to a 
solvent, md it performed the same composition asan example 1 by ethanol additive- \iree In order to show 
too addition o(?beuvenoss. Although a diflerenoe is hardly accepted in sparine ;mrlaea area or X diffraction 



drawing by the existence of 'addition .of eth&noi, addition of ethanoi shows that generation of the particle of 
an. irregular : cpnlguratfeii.fe eontroifed -so that clearly from the SEM. photograph of drawirig 8 , 

mm 

[E:8ea of.ihe Invention]; In the very mnpl% system of reaction wtifch. alkyfemln*? was used for this invention 
as a control .agent of pore strut; tu.ro, and added water or aqueous acids to- t&£v.mix.0d^oiutk>n ; of TEDS mid 
aioohol By changing the mixed rate of reacting mat/ter; acidity, and. the mmhet of carbon of an. alky! chain 
"The organic Inorganic nana cbinjrfe containing the surfactant whkh .-serves as a precursor of a spherical 
porous Body under ordinary temperature and ordinary pressure is produced .for a. snort tnne : and the 
majm&eture approach of the spherical porosity silica, particle of the mktou.. order covering the diameter of 
siwgr&i microns — hundreds of micros by remo^ng the organic substance eventually is offered. 
Furiherrnore, after mixing with TECS the metal salt which dissolved in alcohol, GLher metals permute a part 
of Si with the . bnnrogeneity solution ajkylaudae and by suh^querrtly adding water or aqueous acids, and the 
manufacture approach of die spherical porosity mllm metal complex parlixde of the adorer; order containing 
a metallic oxide etc. is offered out of a franco Aral -with the order nature of the macro gestalt of being 
spherical simultaneously, I5-40A pore has had and arranged regularity, and the mauuiacturuig method of 
the high ypcciuc-"Surfeco"-area spherical porosity silica which has mguidnty on two different scales thru/or a 
sdicn. metal complex- particle is ottered. Since coufiguratlon selection ability is demonstrated since it 
nntherniore the homogeneity of high specilk: surihee area end .-.a pole diameter, and the trap of various 
useful or hanTi&l mmoopios and the ion: can be carried out: efficiently, it is tnhmtbie for industry and a 
moiocuie cie-ve urefu! by doth sides of environrnental protection, catalyst support., and a catalyst pan as a 
madnfect ating: method of tunctionaf^xefanncs raw materials, su'dvas a sensor. Especially, taking advantage 
of the property of the spherical particle of micron; order, it h worthy a^.: : a. manufacturing method of not only 
the fixed bed hoi the eateiyat and catalyst: sup port for chemica I process as for a lipid bed reaction., or the 
column packing material for chromatography ^eparariom 
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DESCRIPTION OF DRAWINGS 



[Bi-fef b^enptmn of the Drawings] 

[Draw : u'jg.l] It Is the .Eiiin^tfc diagram showing the iriai^fectvinng method of the spherical pwtmty sHIca of 
this my#rition thrq/qr a silica th&M complex particle, 

[Drawing 21 It. is the se.apnmg fcfeetron microscope photograph of the sphorioal porosity silica, metal e<rrnp!ex 
Ftertfcle com lining ilumtaiat of the tphs&m} pi rosity silica parti 1< <>: m e sample I (a) an I an . sample 2 2 
Ch) arid &n s.xmnpfe 3~4:(e), : m& an. example 4-1 Cdk 

Uhmm 3.J It & X dilution pattern drawing of the spherical porosity silica metal complex particle 
containing aluminum of too spherical porosity silica particle of an ojiainpia 1 and an example 2-2 aad an 
exaaipte 3-4 , and m example 4~ L- 

It is the nitrogen adsorption isotherm of the spherical porosity *aiiea metaLoomple^ particle 
oon.tam.mg aiunilnum of the spherical porosity siltea particle of an example 1- and an example 2-2 and an 
example 3~4 f and an example 4-1, Void h adsorption and, continuous tone is the deaorpti.on eormtant"- 
tomperatLa'o line, 

[llrawipH 5] .It is the d&imonm tM^ spectrum of the spherical porosity eihom 

metal complex particle (example 3-4 example 4~I «») containing al ami num., the spherical porosity 
silica metal complex particle {example 8 (Q» containing Cr, the spherical porosity silica metal oonipiex 
particle (example 7 (**)) containing Fe, arid the spherical porosity silica, metal compkrx particle fewipie 8 
H) eontainlng Zn. 

[DrawMR.B] it is the deordorteation test result of the spherical porosity silica particle of an example 
#* t ~S) and the spherical porosity silica: metal complex particle (** f C» containing Cr of an example S, 
the sphencal porosity axiica met ai complex particle (O) eonminmg Zn of an example S, and the sphorioa] 
porosity Silica, im taJ complex particle £**> contaming Sn of an erample 9 . 

[Dmwkg?] It is the photoe^taiyat ability test result of the spherical porosity silica particle of an example 1 
(**), : a»d the sphericai porosity silica metal, cornpi ex particle containing: Cr of an example 8 iO'h 
[Drawing 8] It is the scanning electron microscope photograph of the: spherical porosity silica particle of the 
example I of a. comparison . 
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